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ON BEHALF OF SELECTION. 

Ueber Germinal-Selection; eine Quelle bestimmt gerich- 

teter Variation. Von August Weismann. Pp. xi -f- 79. 

(Jena : Gustav Fischer, 1896.) 

HE special purpose of the present treatise, the 
substance of which was given as an address at the 
International Congress of Zoologists at Leyden in 1895, 
is stated by the author to be the rehabilitation of the 
principle of selection. This principle, though many 
writers now seek to minimise or to dispense with it, still 
appears to him to be absolutely necessary for any 
scientific explanation of the problem of life. The only 
alternative would be to allow the existence of teleological 
contrivances, and this in science is inadmissible. The 
theory of natural selection, says Prof. Weismann, has 
been rated too highly, and is now suffering the effects of 
an inevitable reaction. It has not been overrated in the 
sense of having been credited with too wide a sphere of 
action, but in the sense that investigators have believed 
that they understood its whole method of operation, and 
had a clear conception of all its factors. This, however, 
is not the case. It has been generally left out of account 
that besides the individual or personal selection recognised 
by Darwin, there is a selective process always at work 
between the various parts of the individual organism 
(Roux), and even between the ultimate vital units within 
the germ itself. This conception had already been 
partly propounded by the author in his Romanes lecture 
delivered at Oxford in 1894, and in his last rejoinder to 
Herbert Spencer ; 1 it is here stated with greater com¬ 
pleteness, and brought into more intimate relation with 
the doctrine of selection as commonly understood. By 
its means he claims to have advanced a more satisfactory 
explanation of the origin of variations and their direction 
along appropriate lines of development than any as yet 
proposed. 

It is quite impossible to do justice to the view here 
stated within the limits of a short notice such as this. 
Those interested in the evolution controversy must be 
referred to the treatise itself, where they will find the 
author’s position fully explained and illustrated, and from 
which they will also be able to judge for themselves how 
far his new conclusions are borne out by the facts and 
reasoning at his command. The main heads of the 
argument may, however, be briefly sketched as follows. 

The laws of variation provide the stones for the build¬ 
ing, which are laid in place by selection. Our knowledge 
of the selection-value of variations is necessarily limited ; 
we are able, however, to adduce many cases of trans¬ 
formation that can only be accounted for on principles of 
utility. One such instance is the distribution of colour 
in butterflies as between upper and under surface, and 
fore and hind wing. For example, while the upper side 
of Protogonius resembles a Heliconius , the under side is 
like a leaf; this must be a consequence of adaptation. 
So, too, must be the correspondence of the hind wing 
with the apex of the fore wing on the under surface of 

1 “ Neue Gedanken zur Vererbungsfrage.” Jena, 1895. “ Heredity 
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many butterflies. In view of the fact that the wing-areas 
so coloured accord with the usual posture of each species 
during rest, it is absurd to talk here of simple “ corre¬ 
lation.” Can mere “ laws of development ” account for 
the fact that all leaf-like butterflies are wood-haunting 
species ? The case of Kailima by itself is decisive for 
adaptation. 

But how have the suitable variations, which have 
culminated in such perfect adjustment to needs, origin¬ 
ated in the right situations, and in correlation with the 
appropriate instincts? Herbert Spencer applies Lam¬ 
arckian principles to the explanation of functional 
adjustments ; but this will not meet the case of such 
parts as are purely passive in function. The current 
conception of selection (i.e. individual selection) is. also 
inadequate to explain instances of this nature. The root 
of the process must lie deeper ; the variations in question 
must be determined in the germ. This is also shown by 
the dwindling of disused organs, which disappear in a 
manner not to be explained by individual selection. 
Lamarckism {pace Lloyd Morgan) will not serve, even 
as a working hypothesis ; and if this be the case, there 
must be, as Osborn says, a hitherto unrecognised factor 
in transformation ; i.e. the direction taken by the varia¬ 
tion of a part must be determined by utility. Known 
facts, as for instance those of artificial selection, will 
carry us a certain distance towards an explanation. In 
such a case as that of the long-tailed poultry of Japan, 
the variation must have been enhanced by selection, 
and the germ itself must have undergone progressive 
alteration. For further steps we must have recourse to 
hypothesis. Variations oscillate about a mean, and 
selection raises the mean to a higher point. This is 
satisfactorily accounted for by the theory of “ determin¬ 
ants.” The determinants are subject to the same con¬ 
ditions of nutrition as body-constituents of a higher 
degree, and will accordingly differ in size and strength. 
Hence the opportunity for the progressive raising of the 
mean by individual selection. But a more important 
principle is yet to be introduced. The phenomena of 
retrogression in a disused part show that, as the 
advocates of Lamarckism have rightly alleged, the 
simple raising or lowering of the mean by “personal” 
selection is not adequate to explain the facts. Panmixia 
will account for the degeneration of such a part up 
to a certain point, but not for a gradual and continued 
dwindling ending in complete disappearance. 

The really efficient cause is germinal selection. This 
rests on Roux’s conception of the “struggle of parts,” a 
principle which must apply to the most minute units of 
life, not only in the somatic, but also in the germ cells ; 
not, however, of course to “molecules” in the chemical 
sense. Panmixia starts the determinants of a dwindling 
organ on the inclined plane, down which they are impelled 
by intra-germinal selection to their final disappearance. 
The progressive increase, no less than the decrease of a 
part, must also be assisted by a like selective process 
taking place within the germ. 

But it is necessary to show how simultaneous useful 
variations arise under the law of selection. This follows 
from the fact that the alterations of determinants in the 
germ, when they are once set going by individual 
selection, continue without needing the help of that 
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principle as directed to one definite character alone. 
Individual selection must, however, step in from time to 
time, to check the other process when this latter exceeds 
the demands of utility. This is how so many different 
modifications can be set going at the same time. It is 
to be observed that qualitative no less than quantitative 
modification must be under the influence of the same 
principle. Selection must affect the “ biophors ” as much 
as the “ determinants ” which they compose. A quanti¬ 
tative alteration of constituent biophors appears to us as 
a qualitative modification of the corresponding deter¬ 
minants, and this enables us to understand how “ units 
of variation” may play their part by either simultaneous 
or independent modification, as on the under side of a 
butterfly’s hind wing. The phenomena of mimicry can¬ 
not be accounted for by accidental variations only, but 
must depend on variation definitely directed by utility. 
It is to be observed that the determinants and groups of 
determinants here postulated have nothing to do with 
Bonnet’s preformation theory. The determination of the 
character of a developing ovum by its own constitution, 
instead of by the action of external forces, must be 
admitted by all those who do not, like O. Hertwig, 
confound the conditions of development with its causes. 

The assumption seems inevitable that every heritable 
and independent variation in the soma depends on the 
variation of a definite part of the germ ; not, as Spencer 
thinks, on that of all the units of the germ. The latter 
theory leads to needless complication. It is no valid 
objection to the determinant theory that it deals with 
invisible elements. The same is true of the chemical 
assumption of atoms and molecules. The theory justifies 
itself as such in that it can be used as a formula, to 
express, for example, the conditions of di- and poly-mor¬ 
phism. The “ Hotspurs of biology ” forget that all our 
knowledge is provisional. The assumption of biophors 
and determinants is parallel to such conceptions as 
“ force,” “ atoms,” and “ ether-waves ” in the domain of 
physics. 

Epigenesis does not, as has been held, allow a simpler 
structure for the germ than the counter-theory, and 
germinal selection explains entirely the direction of 
variation by utility. It also disposes of the objection 
that selection cannot cause the variations with which it 
works. Given the numerical fluctuation of the units, 
selection will do the rest. Hence both the exactitude and 
simultaneity of useful variations, a simultaneity which 
may affect like parts, as in the development of eyes and 
limbs ; or unlike, as in the production of complex 
mimetic patterns. The principle of selection reaches 
just so far as utility reaches, and translates, as we have 
seen, quantitative into qualitative modifications. Utility 
undoubtedly goes hand in hand with modification, but 
the dwindling of disused parts shows that the inheritance 
of characters actively acquired does not cover the whole 
ground, as the selection theory does; for how can the 
disuse of an organ affect the germ ? The Lamarckians 
are right in pronouncing individual selection.inadequate to 
account for the facts, and also in denying that panmixia 
could bring about the entire disappearance of a disused 
organ ; they err, however, in attributing the results of 
Roux’s “ struggle of parts ” to heredity. 

Thus then the three stages of selection are (i) personal 

NO. 1389, VOL. 54] 


or individual (that of Darwin and Wallace) ; (2) histo¬ 
logical, as maintained by Roux ; and (3) germinal, as 
pointed out by Weismann. There is indeed another 
stage, that namely between races or stocks. Here 
individuals play the same part as organs in individual 
selection ; the analogy, however, is not in all respects 
complete. 

Everything in nature, says the author in conclusion, is 
purposeful ; and this fact can only be accounted for by 
the theory of selection. What is obscure in the process 
is so from the imperfection of our methods, not of the 
principle. All kinds of knowledge ultimately resolve 
themselves into the hypothetical and unknowable. But 
doubt is the parent of progress ; the veil is raised little 
by little ; and what still remains dark in the explanation 
points, like the magic wand in the hands of the water- 
finder, to the hidden springs of truth, ready to yield 
themselves up to the persevering seeker. 

The preface contains a forcible and dignified vindica¬ 
tion of the use of hypothesis in scientific investigation ; 
both generally and with special reference to the author’s 
own theory of heredity. Appendices are added, in which 
several points raised by the paper receive more de¬ 
tailed treatment. The controversies that have centred 
round Prof. Weismann’s former works are not likely to 
be hushed by the present treatise. We may safely ven¬ 
ture to predict that the olive-branch held out to the neo- 
Lamarckians (p. 59) will not be accepted, though the 
admissions as to the inadequacy of individual selection 
will be welcomed by many as evidence of a change of 
view. The absence of all reference to amphimixis no 
doubt simplifies the argument greatly ; it will, however, 
be probably used in some quarters to point the moral 
of the author’s inconsistency. But, whatever the amount 
of acceptance which this latest development of the selec¬ 
tion-hypothesis is destined to achieve, there can be no 
question that the present will rank among the most 
interesting and suggestive of the Freiburg professor’s 
contributions to biological theory. F. A. Dixey. 

[Addendum. —Since the above notice was written, an 
English translation of Prof. Weismann’s treatise has 
been issued by the Open Court Publishing Company, 
Chicago.—F. A. D.] 


RIVERSIDE LETTERS. 

Riverside Letters; a continuation of “ Letters to Marco! 
By George D. Leslie, R.A., author of “ Our River.” 
Pp. xvi + 251. (London: Macmillan and Co., Ltd., 
1896.) 

LTHOUGH in his preface Mr. Leslie is careful to 
state that he cannot assert in the case of these 
Letters, as he did in the previous volume of his “ Letters 
to Marco,” that they were written wholly without view to 
publication, yet is there little or no change in subject- 
matter or in style. They are, like the former collection, 
genuine letters sent to his friend Mr. Marks, R.A., and 
the topics on which he writes are of mutual interest to 
the two friends who both, as he says, “ love nature for 
her own sake, untrammelled by the prepossessions that 
not unfrequently accompany that love among the votaries 
of science or sport,” and in publishing them he doubtless 
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